This paper studies the analytical and numerical solutions for (2+1)dimensional Konopelchenko-Dubrovsky equation. It also examines the performance of the modified simplest equation method and the cubic Bspline scheme on this model. Many explicit wave solutions are found by using the analytical technique. These solutions allow studying the physical properties of this model. The comparison between the analytical and numerical solutions are discussed to show which one of cubic B-spline scheme families is more accurate in finding the numerical solutions of this model.
Introduction
Nonlinear partial differential equations are the most suitable technique to express many significant phenomena. It is also able to study the mechanism and physical properties of these phenomena. To this end, exact and numerical solutions are particularly significant. Indeed, a lot of physicists and mathematicians have been investigating the exact and numerical solutions. Up to now, many numerical and solitary schemes have been formulating, such as generalized extended tanh-function method, Khater method, modified auxiliary equation method (modified Khater method), Wronskian technique, linear superposition principle, and Hirota direct method [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .
Recently, for studying the exact traveling wave solutions, the modified simplest equation method has been proposed to investigate many kinds of solutions such as rational, exponential, hyperbolic, trigonometric, kink, rogue, lump, bilinear, and solitary [16] [17] [18] [19] [20] . Moreover, the complexion solutions had been investigated such that it defines as an interaction of exponential and trigonometric waves [21] [22] [23] [24] [25] while the B-spline schemes have been being used to study the numerical solutions of many various forms of nonlinear partial differential equations [26] [27] [28] [29] [30] .
In this paper, we study (2+1)-dimensional Konopelchenko-Dubrovsky equation derived by Konopelchenko BG and Dubrovsky VG [31] . The classical form of his equation is given by
where , are arbitrary constants and = ( , , ) is an analytical function in , , . Eq. (1.2) While, the (2+1)-dimensional Konopelchenko-Dubrovsky system takes the following form [32] - [35] . (1.3a)
Integration of the second equation in the previous system gives = .
(1.3b)
Substituting (1.3b) into the first equation in the system (1.3a) and then integrate the obtained equation with zero constant of integration, we get
The strategy of this paper is organized as follows: Section 2 applies the modified simplest equation method and the B-spline method to (2+1)-dimensional Konopelchenko-Dubrovsky equation. Section 3 represents some of the exact and approximate solutions in three and two-dimensional plot to illustrate more of the physical properties of this model. Section 4 gives a conclusion of our paper.
Application
In this part, we apply the modified simplest equation and the B-spline methods [36] - [40] to (2+1)dimensional Konopelchenko-Dubrovsky equation.
Modified simplest equation method
According to the general solutions that suggested by the method and balance rule between , we get = 1 and the general solution of Eq. (1.4) in the following form:
where is arbitrary constant and ( ) satisfies the following auxiliary equation [ ( ) = + ( ) + ( ) ], where , , are arbitrary constants. Subsituting Eq. (2.1) and its derivatives into Eq. (1.4). and collecting all terms of the same power of ( ) where { = −3, −2, −1,0,1,2,3}. Solving the obtained algebric equations by Maple or Mathematica softwares, we get: According to the value of parameters in family 1, we get the solitary wave solutions of Eq.(1.1) in the following formulas:
Case 1
When, = 0, we get:
When, = 0, we get .
(2.9)
According to the value of parameters in family 2, we get the solitary wave solutions of Eq.(1.1) in the following formulas:
When, = 0, we get: When, = 0, we get
).
(2.22)
) . where, the coefficent of of ( ), ( ), ( ) has the following shown value in the table 1 Table 1 . Values of ( ), ( ), ( ) According to these values of ( ), ( ), ( ), we get 
Conclusion
In this paper, we used the modified simplest equation method and the cubic B-spline scheme to (2+1)dimensional Konopelchenko-Dubrovsky equation. We succeed in obtaining analytical and numerical solutions of the model. We obtained different forms of solutions such as shock waves, singular, solitary waves, periodic singular waves, plane waves, and others. We obtained novel and distinct, solitary wave solutions of this model. Some of our obtained solutions can be reduced to the known solutions in some instances. We also obtained the approximate solutions and discuss both solutions to show the absolute value of the error table (2) . The results show the effectiveness of the Adomian decomposition method for interval near zero. Some solitary and approximate solutions are sketched to investigate more of the physical properties of this model Figs. (1)- (5) . The performance of both methods shows useful and powerful in studying many of nonlinear partial differential equations.
